Analysis of DNA Methylation Patterns in Single Blastocysts by Pyrosequencing®.
Extensive epigenetic reprogramming occurs during mammalian gametogenesis and preimplantation development. DNA methylation patterns that are laid down during these stages are essential for subsequent normal foetal development. The requirement for more precise assessment of the epigenetic programming of in vitro-derived human preimplantation embryo has become of paramount importance following the identification of epigenetic diseases that are associated with assisted reproduction and/or infertility. Such techniques are also useful and applicable to experimental reproductive biology. In order to expand our knowledge of epigenetic marks, including DNA methylation, during mammalian reproduction and early development, it is necessary to test new and sufficiently sensitive protocols. There are, however, unique challenges to obtain DNA methylation data from the small cell numbers that are present in the preimplantation embryo. In this protocol, we describe the successful application of Pyrosequencing(®) to yield quantitative DNA methylation data over several CpG sites at differentially methylated regions (DMRs) at imprinted loci in single blastocysts, in this case, human blastocysts. Future developments of the protocol will allow DNA methylation analysis of a more extensive panel of genes for each embryo and at the same time, since the protocol allows for the extraction of mRNA from the embryo, the comparison between DNA methylation and gene expression.